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ABSTRACT

Visiting k-combinations of a set S which has n elements is the general representation of many
engineering problems. The performance of algorithms visiting all combinations, however,
dramatically degrades with growing cases and the time to evaluate each combination. This paper
presents the method to enhance the performance of these algorithms by a CUDA method. The
experimental results show that the parallel algorithm running on GPU is approximately 900 times
faster than the serial algorithm running on CPU.
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for G =10;1>0; i)

{
for G=1-1:;3>0;ji)
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for k=7 -1;k>0; k)
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gsl_combination* c;
¢ = gsl_combination_calloc(10, 3);

do
{
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while(gsl_combination_next(c)==GSL_SUCCESS);

gsl_combination_free(c);
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int 1, j=1, *c, X;

int n = 10;

int k = 3;

¢ = malloc( (k+3) * sizeof(int));

tic();

for (i=1; i <= k; i++) clil = ;
clk+1] = n+1;
clk+2] = 0;
] =k
visit:
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if G > 0) {x = j+1; goto incr;}
if (c[1] + 1 < c[2])
{

c[l] += 1;
goto Vvisit;
}
ji=2
do_more:

cli-11 = j-1;

x =cljl + 1;

if (x == c[j+1]D) {j++ goto do_more;}

if G > k) exit(0);
incr:

cljl = x;
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goto visit;
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int n = 10, r = 3, idx = 1000;

int i;

int combination[MAX_NT; // A3 %
int count = 0; // 2R ¥ Y29 &

int pos = 1; // @A Add =% HE
int num_of_combinations;
for G=n;i1i>0;1i-)
{
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if ( @ - count) == 1)

{
combination[count] = i - (idx - pos);
count++;
break;

}
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else

{
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num_of_combinations

number_of_combinations(i-1, r-count-1);
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if (idx <=

(
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(pos + num_of_combinations-1) )

= i2 44
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combination[count] = i;
count++;

else

pos += num_of_combinations;
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CPU Intel i7-3770

RAM 4G

GPU GTX650
SDK v5.0

CUDA | GRID_DIM = 32
BLOCK_DIM = 256
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1000 | 1500 | 2000 | 2500 | 3000
e 6.594 9.86 | 13.156 | 16.406 | 19.672
GSL 7.125 | 10.39 | 14.047 | 17.203 | 20.484
Knuth
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